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Rong-Quen Jan (1991) Malicious neighbors in leks of sergeant major damsel- 
fish, Abudefduf vaigiensis. Bull. Inst. Zool., Academia Sinica 30(1): 49-53. Sergeant 
major damselfish Abudefduf vaigiensis, a lekking demersal spawner of which the 
male is responsible for egg-caring, was used to study whether or not the fish in 
leks adapted to help care for and protect, each other’s embryos like some freshwater 
fishes. Removal of some members in three leks showed that the neighboring 
conspecifics were, in all cases, the first to prey on the eggs of nests whose 
owners were removed. Furthermore, other than some heterospecific egg-predators, 
the conspecifics also constituted most of the egg-predation pressure to the eggs. 
Overall, there was no evidence showing individual fish helping others in terms of 
protecting each other’s eggs. On the contrary, these results expose the maliciousness 
(c.f. spitefulness) of a lekking fish such as Abudefduf vaigiensis toward his fellow 
nesters. Alternative hypotheses of the underlying mechanisms of lek formation are 
also suggested. 
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> L kki tet ai and nest predation. In freshwater tele- 
ekking, the temporary aggregation 
osts, however, the occurrence of paternal 
of ee a ee custodial lekking seems-to be independent 
E e Tae Ag ete of the availability of a spawning site. Since 
1983). In teleosts paternal custodial lek- lekking has Been round = CA 
king is defined as a lekking system in with either limited or unlimited spawning 
which the eggs of one or more females sites (Dominey, 1981; McKaye, 1984). Yet, 
are deposited within the male's territory evidence that nest predation is a selective 
in a nest prepared for that purpose force to the formation of a lekking 
system is supported by the fact that 


(Loiselle and Barlow, 1978). This mode of = | 
lekking is practiced by both freshwater these lekking freshwater teleosts not only 
and marine fishes (Loiselle and Barlow, defend their own young but also assist in 


1978; Thresher, 1984). Loiselle and Barlow the defence of their neighbors (Dominey, - 
(1978) have speculated that the evolution 1981; McKaye, 1984). 

of lekking in teleosts is linked to the In marine teleosts information on the 
dependente upon suitable spawning sites underlying factors of pave custodial 
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lekking is extremely rare despite the fact 
that this spawning system is practiced 
widely by some groups of fish, e. g. dam- 
selfish and wrasse (Moyer and Yogo, 1982; 
Thresher, 1984). The question of whether 
or not the availability of sites in the 
marine environment is limiting remains 
open (e.g. Barlow 1981). However, like 
the freshwater environment, the egg- 
predation pressure on fishes in the 
marine environment is presumably high 
(Johanne, 1978). If the pressure of nest 
predation from heterospecific species is 
also accounted for in the formation of a 


lekking spawning system in marine tele- — 


osts, then I ask: do the fishes in leks 
adapt to help each other’s embryos like 
freshwater lekking fishes such as cichlids 
and bluegill sunfish (Dominey, 1981; 
McKaye, 1984)? 


METHODS 


In this study I used sergeant major 
damselfish, Abudefduf vaigiensis, a demer- 
sal spawner, as the material. Egg-preda- 
tion has been found to be the major 
cause of premature embryo loss of this 
damselfish (in the form of Abudefduf 
saxatilis or Abudefduf troschelii in some 
waters) (Cummings, 1968: Bahama Islands; 
Fishelson, 1970: Red Sea; Foster, 1987a 
and 1987b: Caribbean). Moreover, the 
majority of A. vaigiensis spawn in paternal 
custodial leks. These characteristics 
make it suitable material for the present 
study. Like other lekking birds or fishes, 
this fish does not defend a territory 
when it is not breeding. Since males are 
responsible for both nest-building and 
egg-caring, they frequently re-occupy, 
breed and abandon nesting areas through- 
out the spawning season. 

This study was conducted along the 
northern coast of Taiwan in the summer 
of 1986. The study area has been previ- 
ously described elsewhere (Jan, 1989). 
This area had six main lekking sites, 


three of which (groups 1, 2 and 3) were 
chosen for the experiments. The distance 
between each group was about 60m. 
There were 19, 24 and 19 nesting male 
Abudefduf vaigiensis in group 1, group 2 
and group 3 respectively before the re- 
movals. Five individuals were removed 
(i.e., speared) from each group. After 
the removals, fishes which visited the 
nests and preyed on the eggs were ob- 
served and identified. The number of 
these egg-predators were counted twice, 
15 min and 30 min-respectively after the 
the removals. (The length of the time 
interval, i.e, 15 min, between the two 
counts was arbitrarily assigned. However, 
large quantities of eggs were still available 
in the nest to the predators 30 min after 
the removal of the nest-owner). 


RESULTS 


Egg-predators arrived immediately 
after the removals. In group 1 the preda- 
tors were composed of two damselfishes, 
namely, Stegastes fasciolatus and Abudefduf 
vaigiensis itself. Fifteen min after the 
removal, eggs in each nest suffered preda- 
tion by 2.6 individuals (SD=0.54), among 


- them 46% were neighboring A. vaigiensis 


(Table 1). The average predation pres- 
sure at the end of the second 15 min 
interval was 4 individuals (SD=1), among 
them 35% were A. vaigiensis. There was 
no significant difference between the egg- 
predation pressures from conspecific and 
heterospecific (t=0.45 and 2.12 in the Ist 
and 2nd 15 min periods respectively, df= 
8). , 

In group 2, 7 egg-predators, including 
the above two damselfishes, appeared 
after the removals (Table 1). The egg- 
predation pressure imposed on the un- 
guarded eggs was much higher than in 
the previous group. At the end of the 
first 15 min period 12 individuals (SD= 
4.1) preyed on the eggs and 16 individuals 
(SD=2.64) at the end of the second 15 
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Table 1 
Numbers of egg-predators found in nests of the three groups 
of Abudefduf vaigiensis 15 min and 30 min 
after the nest owner was removed 
Group 1 (5 among 19 nesters were removed on July 4) 


Te NI 


Ist 15 min u 2nd 15 min 
Egg-predators Avg SD Avg SD 
Abudefduf vaigiensis 1.2 0.44 1.4 0.54 
Stegastes fasciolatus 1.4 0.89 2.6 1.14 
Sum 2.6 0.54 4.0 1.00 


Egg-predators Avg 
Abudefduf vaigiensis 1.0 
Chaetodon auripes 0.6 
Chromis fumea 3.8 
Labroides dimidiatus 0.4 
Pomacentrus coelestis 4.2 
Stegastes fasciolatus 1.6 
Stethojulis interrupta 0.4 

Sum 12.0 


SD Avg SD 

0 1.4 0.54 
0.89 1.0 1.22 
1.30 4.4 1.94 
0.89 0.4 0.89 
2.77 6.4 2.07 
0.89 2.0 0.70 
0.54 0.4 0.54 
4.06 16.0 2.64 


Group 3 (5 among 19 nesters were removed on August 19) 


OO 


Ist 15 min : 2nd 15 min u 

Egg-predators Avg SD Avg SD 
Abudefduf vaigiensis 1.6 0,54 1.6 0.54 
Stegastes fasciolatus 0.4 0,54 0.8 0.83 
Sum 2.0 0.70 2.4 0.54 


TT 


min period. In this group egg-predation 
pressure from heterospecifics was higher 
than from conspecifics. 

In group 3, the number of egg-preda- 
tors was the same as in group 1. But 
egg-predation pressure from conspecifics 
was significantly higher than from hetero- 
specifics (¢=3.46 and 2.89, in the Ist and 
2nd l5-min periods respectively; df=8; 
both significant at 5%). 

Regardless of the differences between 
total egg-predation pressures shown in 
the three groups, the first individuals 
preying upon unguarded eggs were, in 
all cases, members of the same lek. 


DISCUSSION 


These results not only show that the 
lekking Abudefduf vaigiensis failed to help 
others in terms of defending against 
nest-predation, but also expose the mali- 
ciousness (c.f. spitefulness) of a lekking 
fish toward his fellow nesters. 

Accordingly, if the strategy of spawn- 
ing in leks in marine teleosts is underlain 
by interspecific nest predation, then the 
gross benefits from lekking should be 
higher enough to make this strategy 
adoptable. However, this conclusion is 
not fully supported by the present results 
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since the application of lekking seemed 
independent of heterospecific nest-preda- 
tion pressure (Table 1). Furthermore, 
the present results suggest that in some 
cases, potential nest-predation pressure 
would possibly increase rather than 
decrease when the fish spawn in leks in 
the study area. 

Since the exploitation of a suitable 
substrate for spawning is essential to 
paternal custodial lekking teleosts, lek- 
king might alternatively be explained 
either as a tactic adopted to approach this 
resource (Robertson et al., 1976; Foster, 


1985, 1987a) or as a result of the patchy 


distribution of suitable nesting sites 
(Loiselle and Barlow, 1978; Bradbury and 
Gibson, 1983). However, further informa- 
tion is needed to support the above 
speculations. 
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1M eH ENA RA BA OE 
E 8 #B 


Keil Abudefduf vaigiensis EME PESN > PEPE ERA > EINE > HABER > RR 
FHERR > BERE NE PO RE ENE KK > BBE > FR 
AY SH > 

y= AENEAN > SRE ARIE RE REINAR o Th 
EWG (EEE IRAE) EBERERENNEEHRE ; TEMA > EA 
BOO BABE ERE LE SE PD PAR IBA o HER REAR EEN Po eee ae 
HME MEH AREY > SRG BEEN > SCH BBR hk ORE eT BE 
形成 原因 加 以 讨论 。 


